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Reviewer:Anne M. Pilaro, Ph.D. STN BLA No. 125104

2 Analytical Methods And Validatbon Reports

Test Article:  nutalimomsb

Assay Anaiyie Assay SOF Number Testing Stadics Aty Vatidation
Pornut Facility Procedire Heport
Lecation Locatlon
Svetlen Seetbony
Natadizeurvals Fhacaonpeisic AN AN Elen AL IS, ALIOA, ALY, AL3GD,
BLISA . AL3(2, T2323E3.98,

F2R03-0%, 72301208,
3046-01 100, 30801 2.00.
V3], POONG2-G1-01,

42282 Ma2212

30402300
Anti-nutalizgnab Fi i AN GO0 Elan ALLOE, ALK, ALLOE, ALSDG,
Antibody BLISA ALSGE2, 723455398,
TI30-0%, TII012.08, MA22ES M422.13

0001 100, 3208 200,
JAD03-G 1, PROGO2-A1-31

Andi-noislizumats Fhsaanetric Andd B L9322 Elar

uliotype Autibody EL1SA V2300498 MA2213 MA2213
Natadizamab m]f:l‘ﬂln;ﬁlu GLP 00100871 Elan 5086 1;;;);&;):;?&5.02, Me2212 Md2212
m;fQIMmb Cﬂ]g{\]x:gﬁ:m: GLE D072 Elan 30543 lg%? I\!(XZ;J:;?QMZ, MA22E3 MAZ213
gzllsl:l;'gvnn Recepior FACS AAN UG1-H058T Bl 723ﬂ%ﬁiﬁﬁ;‘i 43, MALDEA MA22 14

2 Analyrical Method Amd Validation Roports (Contlred)

Assay Analyle Ansay S0P Number Festing Stadies Assay Validatbon
Furnent Facility Procedure Repot
Location Lawcailon
Section Secthn
Namiizamsh Cate. Coloeimueic S0P 097 Riopen Idee PORUNZA2-0], PI3-08.
ELISA POGHIZ-BIE, POGMZ-H3-04,

00801, D001, M2EE2 | Mez212

FORL2EANZ, 95348

Asgi-natalizumal Colorimmirie SO 091 Biogen [dec FOORQLANT, 30900801,
Angibedy ELISA 300050, 30082802, MAZ2ES MA22.13
kD R 4G
Avonex® — ROP 204 Bogen lec POGOGRHE 411 Ma.22.13 Mi22LS
Anti-Avones™ Antibody U“;‘E‘l‘:‘:"“ SOP 2053 Bingen ldec BOoQ02-01 401 Ma2216 Me2.2.18
Neauralizing Colurimenric . o .
(2 y . oy "

Angi-Avone® Aibody ELISA SO0 205 Biogen [des FiRR02-01 41t MA22.16 Mi2.216

ELISA = Frvine-Jinkod Inunismsorberm Assey, FACS = Flusressence setivanad ot sores, CFE = Cytopethic Effast

Appears This Way
On Origingl
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Reviewer: Anne M. Pilaro, Ph.D. STN BLA No. 125104

3 Pharmcaeskineics: Kinethes affey a Single Duse

‘Fest Artiche  natalizamab

Spexdes Nude Mause Hartley Guines Plgs
Btudy Number PI30309 ALDTT SOG4 E
Lacation in CTD M4.222 42,22 ME222
Gender (M:F)Number of Gk 3 60 &} £ [£2:1 6 0.6 o6 0:6 6
Animals
Spestal Condiions In Stedy Noue None Malk: Fatky Geatation® Late Ciegtution?
VehichdFormubation’ 3 [ 3
Mithod of Adminbtration 1\ I v
Sample Berumn Seszm Serum
Analyte Matalizsmab | Natolizama Netalizommh
b
Assay ELISA RLISA BLISA
Dose (mp'kg) ] 3 E) ) 30 3 ) 30 3 ) 30
PK Pavanwtors:
Crax {pg/mk) [ B4 ] W0 in k| 2%5: | 0 | sax | 2o | 332t | 56t | 2381 | 62B4
W 141 392 Py i3 254 34 g1 517
AL ig~hinsL) 11728 1504 406 | 1694 & | 44382 § 17457 | 1424+ | 72802 | 6804 | 15054 | 636D £ | 15004
. BRY 289 | £4748 44 1328 | 26435 GoX 1724 | 730D
{Time for valeulation —hr) 240 58 48
Tos {11 77 369 MEEEEEIEEERE IR AR
{Thuwe: Sir coliudation — he) 240 168 A48
»elicleFornidation 5 = 5 wadnd. NugTenennly n 10 mi Sodium Phosphute, 140 naM NaCl, 0128 PSEY, pH 6.9
Vehiclo/Posmubation 8 = 3 or 4.2 mzial. Kotalizaosb i PBS (ba deug Jots wsed for Ok tody)
= Suerificed in growps of three par TK tnse paing
<Farly Gestation = GDY at stady inidation
4 ate Gestation = GES0 at shady initiation
MR = Mot reporind

3  Phovnwookineties: Kinstles after o Shiagle Dose (covtinued)

Species Cynomolgns Monkess
Steady Nurmher ALY ALY 2301298 T23ANAYE FIAIINY
Location b CTD M4i.222 M4.222 4222 Md222 Mi222
Gender {(M:FyNamber of Animals 4:3 B3 @3 [¢3:] nis
Special Conditions 4n Stedy None Nuxne None —_— T e ) Rropem
VehielofFormulation” 1 i 2 t ] s 4 3 s 5
Mothad of Adminlsization 11 8% ) v 114 13'8
Saraple Sertm Serum Serum Seruny Serutn
Analyte Naliim Nataliznumab utalizzenaly Matalizzmalby Natalizesmab
Assay ELISA BLIRA FLISA ELISA ELISA
Duse (g iyp) 3 3 3 3 3
PK Poarameters:

Cmax jgfinl) 128235 | TUx3G 38 62x17 43+3 677 EE ] 83+ 1% | 87413

AUC (uyheinl) 238 % 1962 £ 23tEd 1566 & 13324 12174 126+ 2T+ BELES

I8 [t G 165 V] [y 1063 365 370

{Tirse for caleukation — he) 72 G2 G2 &T2 22

Tyq the} kY |0 63 [ &) £ & B8 99

{Thiw for calulation — b 672 &71 &7 672 &72
*VihielaFormdution 1 = 5 mgboik. Natatizasah i 30 rdd Higidiog, 150 mbd NaCL pH 5.0

VehicleForamlation 2 = 3 st Nalafizomst in 56 wdd Histidine, 130 eodd MNaCE $.02% PSE), pti 64

Velselo/Fornmlation 3 = § mg/ml. Notalizunsh 6 1800 Sudium Phosplsate, 140 mdd NaCl, 0.02% PSRG, pH 6.6

VehicloFonmdation 4 = 1.7 L, Nuatizamab in $) miv Sodium Plosphine, 1O mibd NaCl, 0.02% PSRO, ph &g

VehieleFormmilation 5 = 3 mg/imd. Notadizumeb i 16 0bd Sodiizs Phosphate 160 add NaCl, 0.02% PS80, pll 6.6
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Reviewer: Anne M. Pilaro, Ph.D. STN BLA No. 125104

3 Phormecokineticn: Kineties aftey a Slagle Dose (continual)

Specles Cynvemigus Monkeys

Stedy Number POHOODZAN-G 7231355 30001 500

Locatbon in CTD hM4222 M4232 h4.2.3.2

Cender QUF)Number of 155 ag 33 33 33 33 33 33 34

Anlnunts

Speclal Cenditlans in Study - N Juvepiles | Juweniles | Javenibes

— L

Vehidle/Formntatien™ 5 3 g

Method of Adminkimtion 19 v W

Sample Sens Kerem Serian

Amalyte Matalzzamab Nutalimguad Nadulivoamabs

Astay ELISA EL1SA ELISA

Thosie {magflegs 3 3 10 30 & 0 30 iy

PK Parameters: /
Cumix {pgmb) ’I;&:t TEI3 4816 184 £ 40 ot 144 | ITETE35 | 1TXLET § 4924133 | £168E 3010
AUC (pg=heimL) 3574 | 3B i3t + Tea4 + 36281 & #1221 & 11341k & 35364 1 ADAT 2

gg 945 574 3462 21406 47262 3333 17621 Tad79

€T for calouktion — kel AGR 168 16%
Tys (B53) 6 | &6l 36 | 37 I o | & o |t 127
(Thin: for cafoulation — hy) 408 168 158

"y abieleFommlation 3 = § mpimE. Natadizoosh in 10w Sodiem Phoaphate, 140 58 NaCl, 0:02% PESI, pil 6.0 '
Vihicle/Fornmlaticn 3 = 20 mghnl, Natali b o 0 mb Sodionyy Plsphate, 140l Mol 6.02% PSRO, pH 5.4

Appears This Way
On Original
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Reviewer:Anne M. Pilaro, Ph.D. STN BLA No. 125104

4  Phareocoldneties: Kinetics afer Ropeated Dnses

Species Hartley Guinexs Pig

Stundy Kumber 300G 1608

Location in CTD KM4222

Gender (VMIF)Nuber of w3 433 {6

Ankands :

Spectat Condilons in Stady Male Farly Gestaticn Late Gustation

Vehicl/Foramlation” 5

Mithad of Admbnisteation v

Samsple Rerum

Analyte ) HKatalzunsh

Assuy BLISA

Dose (k) 1 0 30 3 0 30 3 10 k1)

PK Paramwters:
Peak Civmax (i) wrdat | 97438 | s 7o | 12840 | 57T 18 | 30724727 | 157438 | MIRL I | 18752383
AUC {jugr x hrfml): AR+ | 367178+ | 15567934 | 2anda 4 | t3E3MAE | ATRMOL2: | OBHW L | 22124 % | BSA1053 3
Crnnilative j3ins 330879 124142 4844 46128 ZHETS 33483 276162 461498
(T for ealeulation — &7 67 &7 26 26 i3 B 65 66
days)

* VehickeFormatation 3 = 20 mp/ml, Natalizemnb in 1 mibd Sodium Phosphate, 140 mbd MaCt 0.02% PSS, pH 6.0

4 Pharmacokinetics: Kinstics after Repestol Doses (eontinued)

Specks Cynematpus Monkey

Srudy Number T2R1348 219 100

facstion by OTH W22 MA232

Gumder (MIF)Number of 3 33 33 52 3:3 33 54

Antnwais

Speckat Condditiong In Stady Mo Tuvenils

VehileFarmulativn” 3 3

Meihod of Administeation L 1w

— Sitven Sern

Analyte Nutalizunwks Dutalizupab

Assny BLISA FLASA

Dase (kg 3 1] k2l 60 0 0 L]

P Paramelcrs:
Cmax (gfel) [ E Y 27242 10462 £ 342 2684 & F43 24 £ 30 932 4 344 2470 476
AUC {pg x hefmd): A53OLA16 | 319781t 1045836 2 61260 + 172660 + IB14932 % 6327648 &
Cainebative LIRIRIS 38R4634 3870 1418765 16597479
h(?;::‘:;" cafculation 6 s & 6 13 & 6

* YehicheFormubation 3 = 3 mgin]. Nutalizumaly in 10 mibt Sodiony Phospliate, (40 MNaCl, 0.02% PS80, pH 6.
Vehicle/Formadation 5 = 20 sl Notetiziana th 10 md Sodivsn Phosphate. 140 sl NaCl 0,629 PSR pIT6.0
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Reviewer:Anne M. Pilaro, Ph.D. STN BLA No. 125104

4 Pharwowcokineties: Kinetics after Repanted Doses foontinued)

Species Cynomtolgus Mankey

Srady Number 309411 2.0 WHA33.01

Lovatien in CTD M4.23.82 M32333

Gendor (MFEyNumber of 9 [ 15 1 15

Anbmals

Special Conditions in Stady Pregnait Prosgnant

Vehicks/Formulation® 3 5

Mothod of Admindstration 13 1w

Sample Sepam Seram

Analyte Nagolizab: Nataltmmaty

Assay ELISA ELISA

Dese (mgflag) 3 i 36 S 304GD20G0Y | 30 GD20-Term)

PK Parameters: I I
Peak Conax {pgfml) 784 K6 3366+ 2361 E348T + 7993 MR 1452 B2+ 3252
AUC (g x havmall): 2263+ 23134 ABMGET £ | 1660832 £ | 2026873 & | ReGGRIR £ NA NA
Camaitative 4383 122 IDRYES 1100144 2971 8251820
(Time for eatenlution ~ 24 RO 24 £¢ 24 &0 334 1548
days)

= VehielaForulation § = 20 aypiml NsteForismab in 10 wild Sodium. Phosphete, 141 caldd NaCl, 1.02% PS30, pH 6.0

NA = Not spplicable. anglysiz of these ¢ degs not et avaifable tor this siudy.

Appears This Way
On Original
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Reviewer: Anne M. Pilaro, Ph.D. STN BLA No. 125104

3 Pharmacokinetics: Oegan Blstribution

Studies of crgan distribution {5 sadislabeied distridution} were sof perforned Sor natslixae Euvniuntion of the disteibution of e tarpet of
ratntizomsb, 61 itegrive, was performed vis standand tisse esoss-renctivity studies. These stdies are seported in Section B of Report 2464, lmmnk»gy
Bt Sumgnary,

¢ Pharncwolineths: Plavma Protein Biuding

ot applicable. Monoclonad sniibudies do not bind cthar plasoe prodeing unless spacifically developed 1o target these proteins. Fhe twrget of nutalizosnb
is 0 cell surface, membrans bound protein ot does ol exist fee in the plasma.

Appears This Way
On Original

Appears This Way
On Original
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Reviewer:Anne M. Pilaro, Ph.D.

STN BLA No. 125104

A Pharnucskinetics: Study In Pregnant Or NMursng Anhsals
Test Avticde: Natabizemab
Locatlon by OFD: AM423.5.9
Placeniat Study Number: 30502543
‘Pransfor
Spoches: I Hardey Giuiges Pigs
Vehich/Forssulation: | 5
Method of 1%, everyothing-day
Adwstnlctration:
Asnalyte: Natdizanssb
Asgay: ELISA
Day for Analysls: | GD29
Nuraber of ankns Tor Analysis k4
Busing Perbid: GD4-GERE
Brose (k) 0
Mean Conceuteation/Amsunt
Mateenal Serum (ugimi) K138+ 6707
Fetug/Neannte (jighnl) 49241
Fetul/Aintoraad Ratio 2007
= ahichFonaulation § = 20 mgaml, Natslizemab i 1) sivg Sodiun Phosphany, 140 mid No, 0.02% PSSO phI 6.0

7B Ph Kinethes: Study in Pregnant or Nosstag Anfinals
Test Arflcde: Natatizout
Locution b CTD:  Mi2153.52
Placents] Staiky Number: IUEDIRA2
Transfer
Spicies: Hartley Guinen Pigs
Vihicke/Fornmmiation: by
Mathod of IV, everyother-day
Aalmsinistration:
Analytez Natalizmah
Asuuy: BLISA
Day tor Analbysis: I GO0 of weond proprancy
Nussber of Aniowds for Analysis 2%
Dosing Perlod: G0 of fisst pregnay to G130 oF secend pregnancy (48-59 days, nwan 63 days)
Duse (upikyl: k]
Mean Concentrathm/Anmeant ’
Materwal Scruns (gl 63
FetusNeenate (ig/mL) 87
Fetal/Maternal Ratin 3334

> yehieleFormalation § = 20 mpiml. Natalizemab i 10 mbd Sodium Phoaphate. 140 md NaC3, 0025 PSS(, pbf 6.0

157




Reviewer: Anne M. Pilaro, Ph.D.

STN BLA No. 125104

7C  Pharmwcokineties: Stody in Pregnant or Nurslng Andmals

TFost Articke: Natalingsub
Locatisn in CFD: 42332
Placental Study Nunbes: A0 1 22K
Transfer
Spocles: Cynstikdgus Monkeys
ViehikleFermulatdon: ko
Maothed of B, svery-other-3uy
Admnistration:
Analbyte: Natalizal
Assay: BLISA
Day for Analysist [ apion
Nuniber of Aniuds for Anaysis 9 | 8 | 13
Dusing Pextod: GR20GIITG
Dase (ag/lgy: % 1 30
Mean CancenteationfArpunt
Maternal Serum {pg/ral) D] A7 PO+ 158
FetusNeonate gigiml) il T ix £9 + 0%
FetalNaternal Ratio NA O 80 0.348
*%ohickeFoemulagion S = 20 mgful. Nwigli b ise 34 mbdd Sodiam Phesphote, $40 e NeCl, D035 PSRO, pki 6.0
3 = Not spplieable

2D Pharmseokinetes: Sty in Preguant or Norshey Audmals

Tust Aortleder Natalizumsb
Lacaflon iy €T M423353
Placintat Study Number: 30903301
Transder
Vehicle/Fernsalatios: 5
Mothed of IV, every-othur-day
Administrathon:
Analyfe: Natalioxnaly
Assay: BLISA
Day far Analysis: | enoag
Nuraber of Aninsals for Analysi 5 ?
Duosing Perbod: GI28-CGET0 G20 Tem
Dose (mg/kg): 3 30
Mean Concentration ool
Maternal Serum ig/iml) .48 412399
Fotus!Neonate (Mgiml) (7% g 148 4 286
Fetal/Muternal Raths 113 159
* VehichoFaemubation $ = 26 ngml Matelizemab - 10 s Sodinm Flsosphinte, 149 mM NaCl D.02% PSR, pHAJ
Resnlts e for the single dansinfant pedr o this s level where both infant and der had racesasable serum natatizumab levels. Por e otfer foer paiss
of 15 bt she dam aed the indizot bad po o bl sorune satadiznnssh Jevels « s bo ratio condd be caleulated.
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TE B Ginethes: Study in Pe

ar N

g Ardmals

Excrotion
s Mk

Test Artlele
Laowvation in CTE:
Study Nuniher:

Natabizeash
M423.53
30903301

Species: Cyromolgus Moskeys

Viehicle'Fornmuiation: ¥

Administration:

Method of IV, every-othur-day

Analyte: Nataliztmsh

Assay: ELISA

Day for Analysis: } eroae

Number of Anfnsls for Analysis

3

?5

Dusing Perioi:

GDZDGOI

G- Temm

Duose (mg/lg):

30

30

Mean Concontention/ Anwant

Maternal Scrum (g'ml)

i

HE2 4 399

Maternal Milk {ig/mL)

0.0

0.0

MilkrSerum Ratho

NA

.00

For the other gix syl

MY

Jerumi

* Yehiclke/Aormulstion § = 30 matek. Netafizuoesb in 100 Sodizom Fhosplate, 18GmM NaClL (1023 PSR, pH 6.0

"Oniy 177 dars were observed $iv have both s and mifk with nexstrable auslossants Tenids. For thig single aninwt the Milk/Serom mtio was Q0.
lovels (2002H0RE ML e 3 Sz (ound $n the serem bat milk levels wess 04,
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8 Other Distridution Sludiex

Not ageplicable. ¥o other studies of distribution wers perforined fisr natdizuab.

Y Ph Ldnetics: Motabolism In Vive

Not appicahle per ICH 86. dMetabodizm of natali bs, like 21l antibadies, will oconr via nosmal proteclytic processes b individus] amioo scids throngh
cleavage by exopeptidases and endopeptidases. As thess pathways are gonerally understood, studies spexitic to matalizumad are pol needod.

H Pharmocokineties: Metabolisin In Vitre

Naot upplicable per ICH 35, Metabodism off nugali by, Tike all antibodies, will ocersr win nortnsf proteclytic processes b xdividnal suming seids through
clesvags by exopepiid awd e Fid: As those fath are 1 il s, ghedies specific o nulaliommed are ot noeded.

P Foy

1t Pharmewekinetics: Possible Mitabolic Pathways

Nert applicable per [CH 36, Motaboitan of patnlzsunnb, like all sotibodics, will oce yia noniet protealytic processes b individiel amino acids threagh
Feavage hy exopeptidasis and endopeptidsses. As thess path ave geneally anderstaod, stadies speeific G atali e vt moedid

i2  Phammscolkinscties: Tnfectoafinhidition of Drug-Metabolizing Exxymes

ot applicable per ICH 36, bdetaboliszm of natalizmab, e sll aatibodics, witl oects vid ot proteolytic processiss 1o individin] smino acids dyough
cleavage by exopeptiduses and endopeptidases. As these pathways are generally undemsiwod, studies specifie tn li B are 1304 paeded

13 Phammckinetics: Excretion

Not agplicabile per ICH 56, The feoe amino seids formed by proteolysis of natalizumab wilk Be subject 1o normal intermediate meaboliste, Mogyrthede
procsses, end exeretion. As thew pathways are generlly smlestond, studies specific to mttalizumab are aod wedd

14 Pharswacelinetics: Excretion ke Bile

Not appliceble gor 0H $5. The froe aming acida fomsed by protepkysis of nutalizemab will be subject 1o norast intermiedinte ntatolism, binsynthetic
provesns, and excretion. As these patfusrys are gemerally undisstood, stedies spevifie & natabizund ase fod peeded
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18 PFharmocakineties: Drog-Dyug Interaction

Test Artdede: Natatizomh
focafon iy T M4.232
Study Nomber: FOODI2-03-H

Type af A 380y conihination txieity study of natilizumab snd Avonex® woy performed i ehesus monkeys. This sndy inearporsted messures
Stady: of notalizumab and Avonex™ semm concentrations, antitudies to natalizamab snd Avonex®, natali brindinced | By chang
and af integrin reveptor samraficn by natalizumab.
Methid: Avoms’® sermon o o Hralivect based on ati-vieed getivity agniost BMC v
Nastalk b seq1n joa: Codor rie ELISA

Anti-Avonex® senm antibady codeermeation: Coloromatric ELISA
Anti-Ntalizunt seram eetbody concentation: Calonumeszic BLISA

Dstabi ih-irsdinced henapology clunges: Sadvi sutorsated hussntology anahoer
Natafizumsb ad ntopsin receptor sshatmties: FACS andy sis of ynphocyies

Tabulated Avoaex® seeam tration: Enchanged in conghination tretinen proaps,
Results: Nataibnerab seqmn con ioze: Lirsel d b combinati o Sroups.
Angi-Avinex™ serm antibody concentration: Unihanged in eombinstion feainweat. groups.
i Natalizunuib setam antibody « jene Ench d it oognBination by £ EEOUpE.
Nataki Tr-dedisced hevatology el Unclwiged in sombinmion tecatnsml proups.
Matabizuth ad intepd ptor satumtin: Ubchanged in BYiranticd Froups.

Additionat Informmtion: Anitnals were weatid weekly for four wodke with Velidele, 56 agkp of natu)izumab, 60 m‘g.&g of matalinamaly, 36 pefdose of
-{wumx&, 30 madky of aatalinenwnd + 30 ppiiess ufexmmx“', OF 50 ruwkp of putlimumab -+ 30 peidos of Avomsx

16 Phomoecoldnetiess Other

ot agplicabile. Mo additions] phasmucokinetic safies of naabizomal were perfoomed.
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